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CHEW TOYS COMPRISING BIOLOGICALLY
DEGRADABLE MATERIAL

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s a divisional application of and claims
priority to U.S. Ser. No. 12/959,859 filed on Dec. 3, 2010,
which 1s pending and which 1s hereby incorporated 1n its

entirety for all purposes.
U.S. Ser. No. 12/959,859 1s a divisional application of and

claims priority to U.S. Ser. No. 11/724,609, filed on Mar. 15,
2007, which 1s hereby incorporated in 1ts entirety for all
purposes.

U.S. Ser. No. 11/724,609 claims priority to U.S. Ser. No.
60/881,644 filed Jan. 22, 2007, which 1s hereby incorporated
by reference for all purposes.

U.S. Ser. No. 11/724,609 claims priority to U.S. Ser. No.
60/836,049 filed Aug. 7, 2006, which 1s hereby incorporated
by reference for all purposes.

This application incorporates by reference all patents and
applications for patents described, listed, identified, dis-
cussed 1n this application, including the following applica-

tions which are incorporated by reference: U.S. Pat. No.
6,202,598 1ssued Mar. 20, 2001, U.S. Ser. No. 60/441,694

filed Jan. 22, 2003, and U.S. Pat. No. 6,837,037 1ssued Jan. 4,
2005.

FIELD OF THE INVENTION

The present invention relates to biologically degradable
(“biodegradable™) toys for pets 1n general and more particu-
larly to chew toys which are 1n ring shape including intercon-
nected ring chain toys comprising biologically degradable
material and to chew toys that comprise overmolded portions
of biologically degradable material.

BACKGROUND OF THE INVENTION

In U.S. Pat. Nos. 6,202,598 “Chewable Molded Pet Toy™
and 6,837,037 “Interconnected Rubber Ring Chain,” which
are hereby incorporated 1n their entirety by reference for all
purposes, the mventor of the present application disclosed
toys and methods of forming such toys.

Such toys are typically made of rubber. However, a need
exists for toys to be made by other material.

SUMMARY OF THE INVENTION

An interconnected ring chain comprises a first ring com-
prising a biologically degradable material and having a first
shape and a second ring comprising a biologically degradable
material and having a second shape and interconnected with
the first ring such that the first and second rings are both
movable and substantially inseparable relative to each other.
Each ring may be solid (continuous) or non-solid (discontinu-
ous) such that the rings may be interconnected by mechanical
or non-mechanical methods. A chain may be formed from
rings having the same or various shapes.

One embodiment of the mnvention relates to a biodegrad-
able chew toy having a biologically degradable material that
1s overmolded by a second plastic material that 1s made of the
same material as the first plastic material which has a different
color(s) and/or flavor(s) than that of the first plastic material.
The material used for the first and second plastic materials 1s
biodegradable.
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In another embodiment of the invention a biodegradable
chew toy 1s formed by having a food material such as jerky
inserted 1nto or placed 1n a mold and then the biologically
degradable material 1s molded around it.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates pair of rings used to form a chain 1n
accordance with the teachings of the present invention.

FIG. 2 1llustrates an alternative embodiment of a pair of
rings used to form a chain of the mvention.

FIG. 3 illustrates a series of grooves provided on one of the
rings shown 1n FIG. 2.

FIG. 4 1llustrates the use of grooves on both rings shown 1n
FIG. 2.

FIG. § illustrates a ring used to form a chain in accordance
with an alternative embodiment of the present invention.

FIG. 6 1llustrates a chain formed from a plurality of rings 1n
accordance with the mnvention.

FIG. 7 illustrates an alternative embodiment of a chain of
the invention.

FIG. 8 1llustrates an alternative embodiment of a chain of
the mvention.

FIG. 9 15 a front elevation view of a core formed 1n accor-
dance with a first embodiment of the invention;

FIG. 10 1s a perspective view of the core of FIG. 8;

FIG. 11 1s a view 1n section taken through line 3-3 of FIG.
9.

FIG. 12 1s a view 1n section taken through line 4-4 of FIG.
9

FIG. 13 1s a front elevation view of the core of FIG. 9
overmolded with a soft layer of biodegradable material;

FIG. 14 1s a view 1n section taken through line 6-6 of FIG.
13;

FIG. 15 1s a view 1n section taken through line 7-7 of FIG.
13;

FIG. 16 1s a front elevation view of a second embodiment of
the mvention wherein the core of FIG. 9 1s overmolded or
coated only on 1ts end portions;

FIG. 17 1s a front elevation view ol a core formed 1in

accordance with a third embodiment of the invention;

FIG. 18 1s a view 1n section taken through line 10-10 of
FIG. 17,

FIG. 19 1s a view 1n section taken through line 11-11 of
FIG. 17,

FIG. 20 1s a front elevation view of the core of FIG. 17
overmolded with a softer layer of biodegradable matenal;

FIG. 21 1s a view 1n section taken through line 13-13 of
FIG. 20;

FIG. 22 1s a view 1n section taken through line 14-14 of
FIG. 20;

FIG. 23 1s a front elevation view of a core formed 1n
accordance with a fourth embodiment of the invention;

FIG. 24 1s a view 1n section taken through line 16-16 a F1G.
23, after the core has been overmolded with a softer cover
layer;

FIGS. 25A-D illustrates an example of a further embodi-
ment of the present invention wherein a biodegradable chew
toy has a first body formed of a biodegradable material that 1s
over molded with the same material by a second body but
where the first body has different colors and/or flavors from
the second body.

FIGS. 26 A-E illustrates a further embodiment of the
present invention wherein a biodegradable chew toy has a first
body formed of a biodegradable material that 1s over molded
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with the same material by a second body but where the first
body has different colors and/or flavors from the second
body; and

FIGS. 27A-E illustrates an example of a yet further
embodiment of the present invention wherein a biodegrad-
able chew toy 1s formed by having a food material such as
jerky inserted into a mold and then the biodegradable plastic
material 1s molded around 1it.

FIG. 28a 1s a top view of a pet toy and FIG. 285 1s a
cross-sectional laid-open view of the toy.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The following detailed description 1s of the best mode or
modes of the invention presently contemplated. Such descrip-
tion 1s not intended to be understood 1n a limiting sense, but to
be an example of the invention presented solely for illustra-
tion thereof, and by reference to which in connection with the
following description and the accompanying drawings one
skilled 1n the art may be advised of the advantages and con-
struction of the mvention. In the various views of the draw-
ings, like reference characters designate like or similar parts.

FIGS. 1-8 illustrate a first type of edible chew toy compris-
ing a chain as taught further herein and FIGS. 9-28 1llustrate
turther types of chew toys. Each toy 1s preferably formed
from one or more biologically degradable materials 10. Pret-
erably, each toy comprises at least one material that 1s ther-
moplastic or has thermoplastic tendencies.

Such a thermoplastic material 10 may have different quali-
ties such as elasticity or brittleness. Therein, a biologically
degradable material 10a 1s operatively elastic, while a bio-
logically degradable material 105 1s operatively 1nelastic.
Such a biologically degradable material may be any known or
yet developed biologically degradable material and that pret-
erably has thermoplastic properties and/or are injection mold-
able.

FIG. 1 1llustrates a first embodiment of a chain 350 of the
invention having a first solid or continuous ring 60 1ntercon-
nected with a second non-solid, segmented or discontinuous
ring 70. The second ring 70 1s provided with a joint 80 having
a first “male” part 90 and a second “female” part 100 that are
joined together to secure the second ring 70 to the firstring 60,
such that the rings 60, 70 are movable relative to each other
yet substantially inseparable from each other. Each ring 60,
70 has a round or circular shape, although other shapes are
contemplated. For purposes of explanation, the term “ring” as
used herein will be understood to mean a continuous-loop
object, 1t being understood that the term “ring” shall not be
limited to an annular, toroidal shape. Also, while certain rings
may be 1llustrated herein with round cross-sections, such
cross-section can be any shape, and may have a thickness that
1s solid or hollow, tubular. Such rings may be any size.

In FIG. 1, the second ring 70 1s looped through the first ring,
60 and then the joint part 90 1s inserted into the joint part 100
to attach or otherwise secure the second ring 70 relative to the
first ring 60. Although not necessary, a biologically degrad-
able adhesive (not shown) may be used to secure the joint 80.
I an adhesive 1s used, the opening 100 would preferably be
notched to better support a glue joint. A notch can be created
so that the second ring 70 will not come apart even under
tremendous pull tension and even if an adhesive 1s not used.
The adhesive, if used, 1s preferably applied all around the
notch in order to maximize the adhesion area. The glued joint
80 creates the appearance of a groove (see FIGS. 2 and 4
discussed below) 1n the second ring 70. The resultant chain 50
tformed by the plurality of rings 60, 70 could be used for
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tug-of-war and other amusements with one’s pet. Of course,
any number of rings may be looped together to form a chain
as long as such number 1s preferably greater than one.

FIGS. 2-4 1llustrate an alternative embodiment of a chain
110 ofthe imnvention having a first solid or continuous ring 120
and a second non-solid or discontinuous ring 130 looped
therethrough. The second ring 130 has first joint part 140 and
a second joint part 150 that are joined together to form a joint
155 (FIG. 4) 1n the same manner as 1illustrated in FIG. 1.
Because the joinder of the joint parts 140, 150 creates a joint
155 (FIG. 4) having a grooved appearance, one groove 160
(FIG. 2) or multiple grooves 160, 170, 180 (FIG. 3) are
preferably fashioned into the outer periphery of the second
ring 130 to camoutlage the grooved appearance created by the
jomt 155. Similarly, a series of indentations or grooves 190,
200, 210, 220 can be created 1n the first ring 120 (FIG. 4) so
that the solid and non-solid rings 120, 130 look the same.
Such grooves may be spaced around the outer periphery of the
rings in a random, uniform and/or equidistant pattern. Again,
the rings may be completely round as shown in FIGS. 1-3, or
may be formed from other shapes as shown later 1n connec-
tion with FIG. 8.

FIGS. 5-8 illustrate a further embodiment of the present
invention, wherein a series of two or more objects or rings
comprising material 10a or 106 are interconnected without
utilizing glue or other mechanical bonding. Such embodi-
ment may create a chain 270 of rings.

First, one ring 230 1s molded (FIG. 5) using means known
in the art. Then, the molded ring 230 1s placed 1n a second
mold where another ring 240 1s then molded so that the
second ring 240 runs through the center of the first ring 230

(FIG. 6). This process can then be repeated to create a chain
270 formed from a plurality of looped rings 230, 240, 250,

260 (FIGS. 6 and 7). In this way a substantially unbreakable,
non-tearing chain 270 of biodegradable material rings 1s cre-
ated. Other shaped rings 280, 290, 300 (FIG. 8) that are both
round and polygonal could also be used and created through
such 1nterlocking method, all without utilizing adhesive or
other mechanical means of locking. In this manner a more
versatile dog toy 1s created, one that can be used a tug or a
chew toy by a pet.

The present mnvention will now be described in conjunction
with the drawings, beginning with FIGS. 9 and 10 which
show a core or body 410 of a chewable pet toy. Core 410 1s
shown 1n the shape of a dog bone 412 for the purpose of
illustration, however, virtually any shape of core or body may
beused. Dog bone core 412 1s formed with a central elongated
shaft 414 having a pair of bulbous enlarged knobs or condyles
416 formed on opposite ends of the shaft 414.

As seen 1 FIG. 11, the shait 414 of core 410 may have a
circular cross section. Of course, other cross-sections such as
oval and rectangular may be used. The knobs or condyles 416
may have a figure e1ght or hourglass cross section as shown in
FIG. 12. Again, other condyles 416 may be formed with other
cross sections such as round (in the case of spherical
condyles) oval or even rectangular sections.

Core 410 1s preferably formed of a relatively harder mate-
rial such as biologically degradable matenial 105. Conven-
tional plastic molding techniques can be used, such as 1njec-
tion molding, to form core 410. In order to produce a desirable
chew toy 1n accordance with the mnvention, a softer layer or
coating 418 comprising biologically degradable material 10q
1s provided over at least a portion of core 410 as shown 1n

FIGS. 13, 14, and 15.

Coating layer 418 may be formed by overmolding a chew-
able soit material cover layer over the harder and stiffer core

410. Again, mnjection molding may be used to form layer 418,




US 8,360,008 B2

S

although other techniques such as a dipping, painting or
spraying could also be used. A thermoplastic elastomer may
be used to form layer 418.

In FIGS. 13, 14 and 15, the entire core 410 1s completely
encapsulated and overmolded with coating layer 418 to form
a chewable pet toy 420. However, as shown 1n FIG. 16, only
a portion or selected portions of the core 410 may be covered
by coating layer 418 to form toy 420. In the example of FIG.
16, condyles 416 and a portion 422 of the adjoining ends of
shaft 14 are overmolded or otherwise covered with coating
layer 418. This example produces sections similar to those

shown 1n FIGS. 11 and 15.

Alternatively, the shaft 414 can be coated or overmolded
with a coating layer 418 and the knobs or condyles 416 on
core 410 may remain exposed and uncoated so as to produce
sections such as those shown in FIGS. 12 and 14. In the
example of F1G. 16, the coating layer 418 can be preformed as
a sleeve or sock of soft biologically degradable material 10a
and stretched over each condyle 416 1n the manner of a
resilient sock. Alternatively, an open ended tubular cylindri-
cal sleeve could be stretched over one of the condyles 416 and
pulled onto shait 414 to cover only the shaft 414 so as to leave
the condyles 416 of core 410 exposed.

In order to provide increased retention of cover layer 418
on core 410, one or more through bores or passages 424 are

tormed through core 410 to provide anchorage to layer 418 as
seen 1 FIGS. 17, 18 and 19. Bores 424 may be formed

completely through the shaft 414 as shown 1n FIG. 19.

When the core 410 of FIG. 17 1s overmolded or otherwise
encapsulated in a softer cover layer 418 as shown in FIGS. 20,
21 and 22, the cover layer 418 flows into and through the
bores 424 so as to imnterconnect the opposite sides of layer 418
to the interior of core 410. This locks the layer 418 on the
surface of core 410 1n a secure fashion and resists removal of
the layer 418 from the core 410 by chewing, abrading or other
mechanical forces applied by a pet.

Rather than form through bores 424 completely through
core 410, 1t 1s also possible to provide enhanced retention of
layer 418 on core 410 by forming dimples, recesses or pock-
ets on the surface of core 410. As seen 1n FIGS. 23 and 24, a
series ol small recesses 426 1s formed in the surface of core
410 to serve as retention or anchor points for layer 418, which
1s shown 1n dashed lines 1n FIG. 23. Once layer 418 1s applied
to core 410, the softer material of layer 418 enters and {ills

cach of the recesses 426 and thereby locks layer 418 to core
410 as shown in FIG. 24.

Referring now to the drawings, FIGS. 25A-D and FIGS.
26 A-E 1illustrate an embodiment of the invention 1n which a
biodegradable chew toy 451 1s made by over molding tech-
niques known 1n the art such as provided above or as sug-
gested, but not limited to, U.S. Pat. No. 6,202,598 which 1s
incorporated herein by reference thereto.

The chew toy 451 1s formed by taking a first molded bio-
degradable plastic material 4355 comprising biologically
degradable material 10a or 105 and over molding 1t with a
second biodegradable plastic material 460 comprising bio-
logically degradable material 10a or 105. The second plastic
material 460 1s made of the same plastic matenal as the first
plastic material 455 but has dissimilar color(s) and/or
flavor(s).

The biodegradable plastic material for materials 5 and 10
can be made from a starch such as corn starch and contain a

binder such as EVA (Booda Velvets) or Casemn (TFH

Edibles).
Aesthetically different shapes and colors can be produced
to provide various shaped and colored chew toys FIGS.
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25A-D 1illustrate one possible pet chew toy having an outer or
second plastic material 460 that 1s circularly shaped.
The interior or first plastic material 455 can have a different

shape, color and/tlavor from the second plastic material 460
such as heart shaped (FIG. 25A).

FIGS. 26 A-D 1llustrate another pet chew toy having an
outer or second plastic material 460 having a dog bone shape
with a dog bone shaped interior or first plastic material 455.
The first plastic material 5 can have a different color or colors
from the second plastic material 10 as well as different flavor
or flavors. The materials would be biodegradable matenals.

It 1s understood that various shapes and colors can be used
and that the 1llustrations 1n FIGS. 25A-D and FIGS. 26 A-E
are only illustrative and not intended to be limiting as to the
invention.

A further embodiment of the invention 1s shown 1n FIGS.
27A-E where the pet chew toy 451 1s formed by a material
such as a food 1tem 475 being inserted or located inside of the
molded biodegradable plastic material 470. The food item
can be beel jerky or any other suitable 1item for insertion nto
the molded plastic material 470.

Alternatively the plastic material 470 can be over molded
over the food 1item 475 1n the manner previously described 1n
connection with the first embodiment of the mmvention and
which 1s incorporated by reference herein thereto. Again the

biodegradable plastic material 470 can be made from a starch
such as corn starch and contain a binder such as EVA (Booda
Velvets) or Casein (TFH Edibles).

In FIGS. 27A-E, the plastic material 475 and the food insert
4’75 are shaped as dog bones.

It 1s understood that this 1s just an 1llustrative example of
the mvention and that the invention 1s not intended to be
limited to any shape. For the plastic material 470 and for the
tood item 475 each of which can have different shapes includ-
ing from each other. The food item 475 1s made 1n one piece
and 1s located within the center 478 of the plastic material 470
(see FIG. 27E showing half of the pet chew toy 451 of FIG.
27B) and extends throughout the plastic material 470 and to
the ends 476, 477 of the plastic material 470 as shown 1n
FIGS. 27A and 27C.

FIGS. 28a-2854 1llustrate a further embodiment. Therein,
FIG. 28a 15 a top view of a pet toy and FIG. 285 15 a cross-
sectional laid-open view of the toy. A pet toy 500 comprising,
biologically degradable materials and includes a plurality of
portions, wherein one or more portions are overmolded. The
pet toy may have any suitable shape desired.

For example, herein, pettoy 500 includes a first portion 510
that 1s overmolded by a second portion 515. Pet toy 500 1s
formed to provide an appearance of a culinary-dressed
chicken leg having a “bone” portion and a “meat” portion
comprising respectively portions 510 and 515.

Herein, first portion 510 (emphasized by an outline) com-
prises preferably biologically degradable material 10a having,
greater elasticity and less hardness than biologically degrad-
able material 105 while second portion 515 comprises bio-
logically degradable material 105. However, the portion 510
may comprise biologically degradable material 105 while
portion 515 may comprise biologically degradable material
10a. One skilled 1n the art would recognize that both portions
may comprise the same biologically degradable material.

Further, the biologically degradable materials of portions
510 and 515 may be colored and/or textured to differentiate
cach other.

Portion 510 comprises one or more keys 510a that permit
an overmolding, such as portion 5135, to adhere to portion 510
and to resist separation from it.
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While the present ivention has been described at some
length and with some particularity with respect to the several
described embodiments, 1t 1s not intended that 1t should be
limited to any such particulars or embodiments or any par-
ticular embodiment, but 1t 1s to be construed with references
to the appended claims so as to provide the broadest possible
interpretation of such claims 1n view of the prior art and,
therefore, to eff

ectively encompass the mtended scope of the
invention. Furthermore, the foregoing describes the invention
in terms of embodiments foreseen by the mventor for which
an enabling description was available, notwithstanding that
insubstantial modifications of the invention, not presently
foreseen, may nonetheless represent equivalents thereto.

What 1s claimed 1s:

1. A biodegradable chew toy comprising;:

a first body comprising a first biodegradable material have

first characteristic;

a second body comprising a second biodegradable material

having a second characteristic; and

the second body being substantially overmolded by the first

body;

wherein the first characteristic and the second characteris-

tic ditfer by elasticity.

2. The biodegradeable chew toy of claim 1, wherein the
second body comprises a plurality of recesses on a surface of
the second body to enhance retention of the first body.

3. The biodegradable chew toy of claim 1, wherein the
second body comprise a cross-sectional shape of a plus sign.

4. The biodegradable chew toy of claim 1, wherein the
second body comprises a passage through the second body to
provide an anchorage for the first body.

5. The biodegradable chew toy of claim 1, wherein the first
characteristic and the second characteristic differ by texture.

6. The biodegradable chew toy of claim 1, wherein the first
biodegradable material and the second biodegradable mate-
rial differ by one of color and flavor.

7. The biodegradable chew toy of claim 1, wherein the first
biodegradable matenal 1s operatively elastic and the second
biodegradable material 1s operatively inelastic.

8. The biodegradable chew toy of claim 1, wherein the first
biodegradable or second biodegradable material comprises a
starch and a binder.
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9. The biodegradable chew toy of claim 8, wherein the
binder comprises ethyl vinyl acetate and casein.

10. A biodegradable chew toy comprising:

a core comprising a first biodegradable material having a

first elasticity;

a cover comprising a second biodegradable material hav-
ing a second elasticity; and

the cover substantially overmolding the core;

wherein the first elasticity and the second elast1c1ty differ.

11. The blodegradable chew toy of claim 10, wherein the
core comprises a plurality of recesses on a surface of the core
to enhance retention of the cover.

12. The biodegradable chew toy of claim 10, wherein the
core comprises a cross-sectional shape of plus sign.

13. The biodegradable chew toy of claim 10, wherein the
core comprises a passage through the core to provide an
anchorage for the cover.

14. The biodegradable chew toy of claim 10, wherein the
core comprises an outer shape of a bone or sphere.

15. The biodegradable chew toy of claim 10, wherein the
cover comprises a layer.

16. The biodegradable chew toy of claim 10, wherein the
first and second biodegradable materials comprise thermo-
plastics.

17. A biodegradable chew toy comprising:

a first biodegradable material and a second biodegradable
material differing from the first biodegradable material
by elasticity;

the first biodegradable material comprising a first shape
supportive for retaining an overmold of the second bio-
degradable material substantially on all of the first
shape;

the first shape comprising one of a passageway through the
first shape or a plurality of recesses 1n a surface of the
first shape.

18. The biodegradable pet chew toy of claim 17, wherein
the second biodegradable material comprises a second shape
different than the first shape.

19. The biodegradable pet chew toy of claim 17, wherein
the second biodegradable material comprises a second shape
similar to the first shape.
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